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[57] Abstract: 

PURPOSE: To provide the subject DNA originated from a bacterial strain belonging 
to the genus Brevi bacterium and capable of remarkably increasing the L-lysine 
productivity of a coryne-form bacterial strain by integrating into a plasmid and 
transforming a coryne- form bacterial strain with the plasmid. CONSTITUTION: A gene 
DNA coding diaminopimelic acid dehydrogenase (E.C. 1.4.1.16) originated from a 
bacterial strain belonging to the genus Brevibacterium. The DNA is preferably 
produced by extracting a chromosome DNA from the cultured product of Brevibacterium 
flavum MJ-233 (FERM BP-1497), cleaving the DNA with restriction enzymes such as 
Kpnl, inserting the fragment into a cloning vector, transforming an L-lysine- 
requiring mutant of E.coli, selecting a plasmid containing a gene coding 
diaminopimelic acid dehydrogenase by extracting the plasmid DNA from the 
transformant, cleaving the selected plasmid with restriction enzymes Kpnl and Xhol 
and subcloning the product to get the objective DNA fragment. COPYRIGHT: (C)1993, 
JPO&Japio 
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H$£Fifcfctf>&ffl] T V £A • ( Brevibacterium 

^nr/^fy ^^^le^^^o^r^ f i a v u m ) mj 2 3 3-c*>6f»^iie^oi8^ 

/f^^Kft Knyt-^ (E. C. 1. 4. 1. DNA,, 



ATGACCAACA 


TCCGCGTAGC 


TATCGTGGGC 


TACGGAAACC 


TGGGACGCAG 


CGTCGAAAAG 


60 


CTTATTGCCA 


AGCAGCCCGA 


CATGGACCTT 


GTAGGAATCT 


TCTCGCGCCG 


GGCCACCCTC 


120 


GACACAAAGA 


CGCCAGTCTT 


TGATGTCGCC 


GACGTGGACA 


AGCACGCCGA 


CGACGTGGAC 


180 


CTGCTGTTCC 


TGTGCATGGG 


CTCCGCCACC 


GACATCCCTG 


AGCAGGCACC 


AAAGTTCGCG 


240 


CAGTTCGCCT 


GCACCGTAGA 


CACCTACGAC 


AACCACCGCG 


ACATCCCACG 


CCACCGCCAG 


300 


GTCATGAACG 


AAGCOGCCAC 


CGCAGCCGGC 


AACGTTGCAC 


TGGTCTCTAC 


CGGCTGGGAT 


360 


CCAGGAATCT 


TCTCCATCAA 


CCGCGTCTAC 


GCAGCGGCAG 


TCTTAGCCGA 


GCACCAGCAG 


420 


cacaccttct 


GGGGCCCAGG 


TTTGTCACAG 


GGCCACTCCG 


ATGCTTTGCG 


ACGCATCCCT 


480 


GGCGTTCAAA 


AGGCAGTCCA 


GTACACCCTC 


CCATCCGAAG 


ACGCCCTGGA 


AAAGGCCCGC 


540 


CGCGGCGAAG 


CCGGCGACCT 


TACCGGAAAG 


CAAACCCACA 


AGCGCCAATG 


CTTCGTGGTT 


600 


GCCGACGCGG 


CCGATCACGA 


GCGCATCGAA 


AACGACATCC 


GCACCATGCC 


TGATTACTTC 


660 


GTTGGCTACG 


AAGTCGAAGT 


CAACTTCATC 


GACGAAGCAA 


CCTTCGACGC 


CGAGCACACC 


720 


GGCATGCCAC 


ACGGTGGCCA 


CGTGATTACC 


ACCGGCGACA 


CCGGTGGCTT 


CAACCACACC 


780 


GTGGAATACA 


TCCTCAAGCT 


GGACCGAAAC 


CCAGATTTCA 


CCGCTTCCGC 


GCAGATCGCT 


840 


TTCGGTCGOG 


CAGCTCACCG 


CATGAAGCAG 


CAGGGCCAAA 


GCGGAGCTTT 


CACCGTCCTC 


900 


GAAGTTGCTC 


CATACCTGCT 


CTCCCCAGAG 


AACTTGGACG 


ATCTGATCGC 


ACGCGACGTC 


960 



TAA 963 
-C?*£ft,Z>VT%/ tr* yvft^fc Kon-f (E. [§fcfc*l4 1 &COT / &SB?iJ 

C. 1. 4. 1. 16. ) $r^Kf5i^DNA 8 

Met Thr Asn lie Arg Val Ala lie Val Gly Tyr Gly Asn Leu Gly Arg 

15 10 15 

Ser Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met Asp Leu Val Gly 

20 25 30 

lie Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp 

35 40 45 

Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu 

50 55 60 

Cys Met Gly Ser Ala Thr Asp lie Pro Glu Gin Ala Pro Lys Phe Ala 
65 70 75 80 

Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp lie Pro 

85 90 95 

Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val 

100 105 110 

Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser lie Asn Arg 

115 120 125 

Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp 

130 135 140 

Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg He Pro 
145 150 155 160 

Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu 

165 170 175 

Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr 

180 185 190 

His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg 
195 200 205 
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lie Glu Asn Asp He Arg Thr Met 

210 215 
Val Glu Val Asn Phe lie Asp Glu 
225 230 
Gly Met Pro His Gly Gly His Val 
245 

Phe Asn His Thr Val Glu Tyr He 
260 

Phe Thr Ala Ser Ala Gin He Ala 
275 280 
Lys Gin Gin Gly Gin Ser Gly Ala 

290 295 
Tyr Leu Leu Ser Pro Glu Asn Leu 
305 310 

t^^f^vr^ / fy y isWfft Koyt- -V (e. 
C 1. 4. 1.16.) Sr^-K-t-S&e^DNAo 

[00 0 1 J 

mm±<Dmm$m *&mn. ^ y t-y y 

t Kayt- tf (E. C. 1. 4. 1. 16.) ^3- 

y *mtomzmi*z l - y ^><om^m\cm-t^ 
[00021 L-y*jytt % &mT$/mtLxm&n 

[0 0 0 3] 

5 1 -2 1 0 7 8^$, ft£B85 3- 1 8 3 3^ 

^Bg6 2-8 6 9 2^^#Rg) . &ft 

6 0 9 9 #B?]B86 0-6 2 9 9 4*^ # 
MBS6 2-7 9 788^m#I) . Lfr\+**#b* 

ztixi *z>xmtz <t -5 l — y ><o^^t* 



Pro Asp Tyr Phe Val Gly Tyr Glu 
220 

Ala Thr Phe Asp Ala Glu His Thr 
235 240 
He Thr Thr Gly Asp Thr Gly Gly 

250 255 
Leu Lys Leu Asp Arg Asn Pro Asp 
265 270 
Phe Gly Arg Ala Ala His Arg Met 
285 

Phe Thr Val Leu Glu Val Ala Pro 
300 

Asp Asp Leu He Ala Arg Asp Val 
315 320 

[0 00 4] — ^x^y try Vis&ft Koyt- 

(E. C. 1. 4. 1. 16. ) K-fSafir?- 
^bTtt, ^J/^jy^.^^A ( Cor 
ynebacterium glutamicum ) 
ftOfeOtf&feJiTl** (Nucleic Acids 

Research 1 5 , p 3 9 1 7, 1 9 8 7 # 
M) o L*>L&j&3b, /l/^^r!)^ ( B r e v i 
bacter ium ) JKAXa^T * y tr y y t 
Knyt-f (E. C. 1. 4. 1. 16. ) fca— K 

[00051 

^t-f (E. C. 1. 4. 1. 1 6. ) K1- 
[0006J 

^#*B3i&fe#j;»?^Tsy ry yvRjr^t Ko^t- 
KfcWAUT. =>y*®»SIS:^gte*L, ttSffClft 

[ooo 7 J a»< ur*»wic ctixii 

(1) ynf^xy ^A«tt»*3fccov?T5/try y 

(2) ^jae^DNA^A^nfcl§jftxiy7^^ K; 

(3) Wi^7X; K-C^»«5lft$nfc="y*ffl» 
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=«-K-f S&fc^DNAj ttt, v^T ^ y ey y >g?J; 

r^ytvyy^TtKoyt^ (e. c. i. 4. 

[0 0 0 9J ^7;/f/!I^Kft Koyt-fta 
-KT^ia^^^tfDNA^K- (£TF> r*x£ fA»r 

^"r y ? A • yys<J\ ( Brevibacterium 
f 1 a v um ) MJ-23 3 (PERM BP - 1 4 

9 7) te£x}*<D&tem*mi)\zmmzh,z>,> 

loo i oi zthb<o&&mwj£m-hA\&K$:mw-f 

y Hf/^ r y f> A ♦ 7 7^UM J - 2 3 3 (PERM 
BP— 1 4 97) #(D*fe«:±fc:*ME U r. 

So 

10 0 1 1 ] 5M\ T/U^V^^y *A • 77^AMJ 
-2 3 3«c^i^e^MDNA^ttlt^ 
!fefe*DNA«ra^*»Oi»»*, WilfKpnl, Xh 
o ) ^ffi^T^^DNA«:^iC^1-6o £*k:h,-5 
DNAlf^^D- sv^-*** — % 0UxifpHSG3 
9 9 «$AU :©^^^^T, * 

T • a 9) £&**CGSC4 54 5 (^v^y t7o 
V i>3L*y-v2 • ^ h/^ty^- (E s c h e r i 
chia coli Genetic StockCe 
n t e r) , 7/<-hy y ht7*/V^Dv ? -, 

is 4 7° j (Department of Bi 
ology, Yale University) ; P. 
O. Box 6 6 6 6 New Haven, CT 06 

m 1 

BamHI 1 
Sph I 1 
Hind III 1 
N a e I 2 
[0 0 16] *WIBSIC*5^T. {&fflgg*3ttc J: * 



5 1 1 - 7 4 4 . U. S. A. &Jg««£lft 

*6^fME«»J:»)^7^5 FDNAtrfttt) 
U f^^y-;^; y fy y y»7i/7-«6W 
L£ L - !J S^K#tt*JiaMM»C G S C 4 5 5 
8 (xyx!Jt7-3i| ^r^^^hy^ -fe 
^^—(Escherichia col i Gene 
tic Stock Center). h y > h 

^Vtoi?-, oi— /i^jx x -f (Depa 
rtment of Biology, Yale Un 
iversi ty) ; P. O. Box6666 New 
Haven, CT 06 5 1 1 -74 4, U. S. 

a. &&mm &j&ntmu mvi%mcmm-rz> z t 

[0 0 12] ftbtiZteKfcim£*>7yX% FDNA 
HT/^T 9 *A - 7 7^UMJ - 2 3 3j*&fe#&& 

»IfWCGSC4 5 4 5X«CGSC4 5 5 8l£ 
[0 0 13] ^b;rv5JgfS&&ftJ: FDNA 

T#6ft*AWfr<0-oHu Jifayuev^^y ?A ■ 

77/UMJ-2 3 3#<D&fefcDNA£#J(B6*if?Kp 

xh o i vty1&+zzkiz£<>xnbfhZ>X$Zfrm 

1. 6 k bODNA(ff«-**lf&Ctm*. 

[ooi4jre>#n. 6 k b <o>?r ;/f>y >^ 
e Knyt- Hf£3-Fi-6fie*$r£tfDNA*r/i- 

10 0 1 5] 
[&1] 

gjrgrftgj^ (kb) 

0.6, 1.0 

0. 2. 1. 4 

0. 7, 0. 9 

0. 8. 0. 3, 0. 5 
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[0 0 171 iwmmXto*:**} RU7y*x 

t*. »J tr • 3>;(07Ay77-^ (X ph a g 

e) <?5DNA^JPg^H i n d HI WmLX'&b 

y^rs Ky^«ft»»srffl^s»*i-tt, y fc 

7 • 3 ])<Oyr^ - aty 7 477-3? (0x17 

4phage) (ODNA^MfHae limO»rL 

SM&DNAl&JtXtt:/?;*^ K<D&DNABrtt<D*:££ 

0***«r»l*LT*iC)fc. fcte, £DNA0rK-<D;*:£ 

i%r^n^^y/umm^Jci:oT^bii5^ 
*IWU »0. 1 k b^l k b^cDWrK-o^:#^ 

icot *ti* 4 % * y r * y /^x $ Ky^msutatoic * o 
too i 8j — * % ±ie(Dyu^<^xy ?a - y?s< 

AM J - 2 3 3<DflH*#DNA£#JllSMtKp n I 
(/Xhoi CJ:oTWt5:tlcJ:^^ti5^^^ 

jftSftl . 6 k b CDDN ARfr/MCOV^TJL ^CO^S^J 

£^7*s: Kpuc i i sioitz/sfcratpuc 1 i 9 

(d i deoxycha in termination 
fife. Sanger, F. et. al. , Proc. Na 
tl. Acad. Sci. USA, 7 4, p 5 4 6 3 , 
1 9 7 7) lc£9ftSi-3CJ:ds-Cfr&. r^ii^icU 
TlkttfcJbBR]. 6kbODNAifrwIlfi» 

;/v y — ^ ^ >-^7 Lfc^r 

[0 0 19] ±gBbfc«iBE^I*«)fia^l##: liC^-T 

i&m&mz&s-rtt&wwT * j y y^ft k 

oyt- t?£^-Krs»fc*££frDNAj&jm, 3* 

fljltf^y^VifcBS y s t em- 1 PI us^rffi 
V * T £ J* £ ft fc t> <0 Xh o T fe <fc I \ 
[0 0 2 0] ±e<D*D<:/l/bV**T9 *A • 7 

7/<AMJ- 2 3 3<D&felfcDNAa>f>S*1££ft6*35 

mmBm*>-&<om&&te<omm t g& * tix ^x t> * 



[0 0 2 1] nJbfcRgLfc;fc*£*Sttl. 6kb<OD 

A-r*^fcK:,fceu 3y*aa»art-e^r$/br^ y > 

S£7fc Kp^t- fef^^^BT^Iift^y^^^ K£ 
fca>-C#6 0 

[0 0 2 2] «B9J4>^XS/ f> y y^ft K 

< . ^r^/e^ y >g*^r t KDyt-^a^o 
[0023] *%w<DAmKzmA-rzzt&'c$2>. 

3 y *SjW«rtro«»«««fE«r^55tfi : T-«:'>< fc 

-2101 8 4 ^Am^U^y^^ KpCRY3 

0 ; ttm^2 - 2 7 6 5 7 5^&mc&&<D7*7 X * K 
PCRY2K p C R Y 2 KE> pCRY2KX. pC 
RY31. P CRY3KEMpCRY3KX;W? 

1 - 1 9 1 6 8 6 J %<&mct£.®.<DZf7*x KpCRY2 
WpCRY3 ;#0P85 8-6 7 6 7 9^#KISft 
<D p AM 3 3 0 ; ft&fl0g5 8-7 7 8 9 5-&4*flUc£tt 
©PHM1619 ; #88885 8-1 9 2 900^$gK 
ESf©pA] 6 55 4 p A J 6 1 1 JkTfp A J 1 8 4 

4 ;#WB85 7- 1 3 4 5 0 0-^lCfB^cOp CG 1 ; W 
0flBg5 8-3 5 1 9 7^^tClB«(DpCG 2 ; #BflH8 

5 7-1 8 3 7 9 9^4tfaic:ge&tf)pCG 4MpCG 

[0 0 2 4] +vh=»*®MW<am3i-'<*fi-llkv 

K*oa»ii5g«tfe«:Hi5jaedF^=»y*a! 

t>o>36^*U<, -?7*% KpCRY3 0. p 

CRY21, pCRY2KE. pCRY2KE, pCR 
Y 2 KX, pCRY3K p CR Y 3 KEA(/p CRY 
3 K X 5 3&S#S tC^ffl $ti5o 

[0025] ±12^7^^ K^<^^-pCRY30^S5 

^ ( Brevibacter ium station! 
s) IF012 144 (FERM BP-2 5 15)** 
h7"7*^ Kp B Y 5 0 3 {-(DZTy^x K<0^|«:o 
V^TJ^DB^l -9 5 7 8 5-^$8#i$l) DNA^ttm 
$IJ(Sfil5j?Xh o I V*££t>m4. 0kb^7^ 
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»>ttju &mmmec or i^t/Kpn 1 

Ifoz. l k h<ry?y** h'o>&&Mm*mzmttt: 
KpHSG 2 9 8 {%&mm OEcoRK Kpnl 

10 0 2 6] fctC, ±12^7^5 k-<**— ^mmmh 

So 

10 0 2 7] -fy*% KpCRY3 0^MOA» 
tf(E>&Att. ^7^^ KpCRY3O^H0R8^Eco 
R I -CBS8£ii\ ^:i:»/7;y^!l fc K 
pyt-t?^a-Kt 5®£^^DNA»r/|- (A»r 

&V$Z> 0 LXfetiLZtlZzfyx^ KpCRY 3 0 
i:*JWO**if#»l. 6 k bOAWtfSrSALfctt 

tt~ix£:/7*^ KpCRY30-da pYfcft*L 
fc. 7yxi. KpCRY30-da p YOfl^frfcOS* 

[00 28] ^<OJ:p{CUTiifiK$tt6^T^/f y 

^l/f^f!l^'77^AMJ-2 3 3 (FERM 
BP-1 4 9 7) . T'ue/^f!) »A • 7 7/UM 
J-2 3 3-AB-.41 (FERM B P - 1 4 9 
8) % zflsV^tyVVJ** 7ys<AM] -232~A 
BT-11 (FERM BP-1 500) , 7*U^ 
f!)!>^-77/UMJ-2 3 3-ABD-2 1 (FE 
RM BP-1 4 9 9) QtemibthZo 
10 0 2 9] Jtl2tf>F E RM BP- 1 4 9 8W 

SJ*I*. FERM BP-1 4 9 7^^ij*HT 
DL-a-7; /^©ii^m«WlCft^$nfc^^ / 
-*4M:tttk£ft-0*>* {WJmS 9-283 98^ 
##88) o FERMBP- 1 5 0 0<D&&K^ F 

E RM BP - 1 4 9 7<Dmft*m&t LfcL-a-T 

^;&&hy>*T^i---*fcm&&&&-?*>z> mm 

flg6 2~5 1 9 98§^il#I) < > FERM 
BP - I 4 9 9<£>®#f*FERM BP-1 4 9 7 <OM 



3kPM*:-T?*>6 (4$BBBg6 1-1 7 7 9 9 3^&&& 
JH> . 

[0030] zn^co^^coftfeic, y^tv<^y»> 

J\ • T>*^~yy^y> ( Brevi bacterium 
a mm o n i a g e n e s ) A T C C 6 8 7 1 . [5j A 
TCC13745, I^ATCC1 3746 ; 7*U^^ 
TV *?J* • f'<V 1*9 & ( Brevibacteriu 
m divaricatum ) ATCC1 4 020, ~7 
Ufcr^xy y>? h7r-y^A ( Brevi 

bacter i uml ac tofermentum ) A 
TCC 1 3 8 6 9, } J*/<?y !i ?A • 

( Corynebac ter ium glutamic 
urn ) ATCC3 183 1^±|»i^Ltffl^ 

[003 1 ] fc*>\ ?g±tLtyi-^f!l!)A-7 
7^AM J - 2 3 3 &*a>H8c$r^6S§£\ 
M«7*7^^ KpBY50 2 (^P8B36 3-3 6 7 

*>6*r(\ -tojipfc^lci*, xmftXV^y** K 
pBY5 0 2«r^-T5ri:^S|^uv\ *0>&ot£? 
y** Kp BY5 0 2^5fei-5^i5fet LTIi, tflx. 

(Bad. Rev. p. 361-405 (19 

7 2) ^f$) 0 ±%t?y*% KpBY5 0 2^A^W«C 

[00 3 2] ^Uf^jy^A • 77/^MJ- 
2 3 3<o£W**£±m^*«£<OT* JJ 
^(»&:0. 2-50Mg/ml) t)l<«^ 
K («ff : 0. 2-5 0M/ml)^ 

£W£*5££(C|B£LftaSkto2 4l$f8Jto3 5 

5 KttffllMK:frV\ 7^7^^ KpBY5 0 2^i$ 

tiTi^&zmvi'tz. ^^»iar/7^^; Kpb 

Y5 0 22m££*tfc7ueV^7 i !J VJ* • 77/UM 
J-233 ffe*®tfc#®e>*l,* w 

[003 3] ZtDXiiZlsXnbtlZ-J^V'^T)) V 
A • 7 7/^AMJ -2 3 3^^^^mIfe^7^S: K 

-r • #n htf^lco^T&kixT^SJ:^ (Ca I 

vin, N. M. and H a n a w a 1 t , P. 
C. .Journal of Bacter iolog 
Y. 1 7 0 , 2796 (1988) ; I t o, K. , N 
i sh i da, T. andlzaki. K. , Agri 
cultural and Biological C 
h e m i s t r y , 5 2 , 2 9 3 (1 9 8 8) ®m) . 
DNAS^®^©^Vb^»ii« CSa toh, Y. e t 
a I . , Journal of Industrie 
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1 Microbiology, _5 , 159(199 

[oo34j LTftbtiz, *%m<o. i^r^e 

rffiJlfa^^^^ KpCRY30-da p Y«r«*Tf S^ 
^^f!I^A-77^MJ 2 3 3-dapY (F 
ERM P- 1 2 8 5 9) fc^itf 5 r £ S. 

[oo3 5l ±ie<o^-c^«^UT#^>n6^r ^ 

WxHWUfcV^ry £A • 77^<AM J - 2 3 

[0 0 3 61 aur. Bftia#, 

io, »*L<t±7*strfi:b+zzt&'ez % 

So 4»eMM0«UHKB*MU #*t<ttl-5*ft 
%, 3EK#£L<tt2-3&S%TN*>S 0 Sfc. *S2S#i 
P^W:ii^l-7 0rat-fSr^^Tt, ttmBRQtt3B 
PdTfcSo 

[0 0 3 7] -©i5tLr»biiaJ»iMtoXi«f*«f 

mmuLft^mmxtimmmtLx, *>sv>tt**te> 
*m%ftm&icm%:itvTm^zz Bum: 

[0 0 3 81 l*»LT*89!£»x.|£ 



[0 0 3 91 ttfc, ^^co^7^^ K"C^ee*Lp 

s «*a^ as hr*^ >m*&<o =» y *$>mmxhz m 
y^>^^u^s^»®-cfcSo w<oS£\ 

So 

[oo4oi ±KUfc^js»*©^/v:3— a 

&0. 1~5. 0mS%OfB(ffl^^i-SZ<J:^T^So 

U\ K*ttSi5*tt % ±eoJ:5fc. *Oira-xfrft 
^bB.ot'^^$r^g6f|{c^L/i:^7K$>S^fiy ^ 

h y ^tf[»^o«««t-cfcs r t t>"ct s#, 
x % a— >*^-<-ry#-^^&£3$& 

LTffll^S Z. t *S-C$ So 
[0 04 1 ] *J8W-ft5 L-y ^>K3t^(C*5V^ffi 

(NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5g/ 
1 ; K 2 HP0 4 0. 5g/l ;MgS0 4 • 7H 2 O 
0. 5g/l;FeS0 4 - 7 H 2 O20ppm;Mn 
S0 4 '4-6H 2 O20ppm^t5pH7. 6<D 

[0042J *^L-y ^>ffl!5ete^*5V^Tttffl$ 

^MS$iat-»i:i-5 0% (wt/vo i) , 

»^L<tt2~20% (wt/vo ]) oaSHf^CDil^ 
■C^-rsr^^T-tSo ±tBLfcf*J9 0ttj«^#i- 

3 0-^4 0tW*Bj&-Cxi##n 0-j^7 2*WtT9r 
^r^-C^So 

[0 0 4 31 ±S2<a*0<#9fc^l£j:oT£/£i-SL- 
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[0044] £/c, *&m<n^v*mmmtt* m%<om 
m&R vmftmm ? w$<D&mmz «t * l - y ^ > 

[00 4 51 

^i/Wf 1) £a • - 2 3 3&&o^T 

(A&rtf) cO^n-Wk 
(A) y A ■ 7 7^<AMJ-2 3 3<Oi 

DNA<Pjfeffl 

Aigife [|B A :^2g 4 < N H 4 ) 2 S 0 4 
7g, K 2 HP0 4 0. 5 g> KH 2 P0 4 0. 5 g % 
MgSO, 0. 5g, FeS0 4 • 7H 2 06mg, M 
nS0 4 4-6H 2 06mg, m&^**2. 5g, ij 
f^«5g k tr*^>2 0 0/i g; IKfT;y2 0 
Ojxg. //^-7 2 0g, &©7fCl I) 1 MC/UK' 
/<^ry^A-77/^MJ-2 3 3 (FERM BP 

- 3 4 9 7) €r»»jg*wfc#*T?«*u m(*zm*> 

fto t>tltcm#£ 10mg/ml y A 

^lOmM NaCl-2 0mMh!)^f^ (p 
H8. 0) - IraM EDTA-2Na^l 5mlC 

g/mimJ:9i:^U 3 7t:Tii#ra#iaL 
fc„ ^(ckt^/huh-m *a£#«s##o. 5 

%IC'£6J:?K:ttJ)DU 5 0 t C-C6^fmtaLT^«U 
fc. CKOiggg&M. ^7x/-/V'/^DP*/^ 

«fc*aDU g^ri 0#f3)fc»S^a>K&aL*:8L £ 
fi£S'L>#8£ (5, OOOXg, 2 0M 10-12 
t) U iSI^^lSU g*SH*hy*A£0. 3M 
tfc6<fc9tc8sl)DL*:&, 2fcSa>:t*,/-^£*>o< 
9£A0;ifc„ *JS<b^^y-/i-ig<D0!lw#ft-f $DNA 
&# : 7xW-?&$ t 7 0%^*y~/v-C2fc#Lfc 
&SELfc. #*>iX*:DNAlCl OmMhy^i^ 
(pH7. 5) -ImM E DTA • 2 N a M5id 1 

[004 6] (B) &&Zfr<D$m 

Jtse (a) if^^u^^Ty *a • 7 7/<amj 

-23 3*>£DNAig?£<D9 0iJ I ^jiill^Kpn I 
50units£J8V\ 3 7*C"C 1 WBSlS$«3fe±» 
fl?Lfc 0 :OKpn I#fc?DNAtC*n — -^f^?? 
-PHSG3 9 9 (£igi§J;9mSS) M»|Kpn 
fifty >&<b*&J!Lfck<D£^U 5 
OmM hy^t8W?ff (pH7. 6). 1 OmM^ 
F-^K ImM ATP, 1 0 mM MgCl 2 X 



tfT 4 DN A y £ 1 un i t 9«A»frW0 L <«■ 

[0047] (c) v^r^eyy^rbKpyt" 

*5§®3k&l*. f <Cfc*>3i^* yt7«3ycGSC4 
54 5 (t^/^7^/^yyK7^/ h7>^7 
* 7~ fefaife^ffl^ ; (G e n o 1 y p 

e) : d a pD) loXXf^i/*}) t7 - =» y CGSC4 
54 8 (t^^^7; y f ^ 'J >K77'>7- tfiS 
; jfife^S! (Genotype) :dap 

[0 0 4 8] ±12 (B) ^-C^ibixyJiy^^^ K£»* 
fflt\llk^W(Journal of Mo I 
ecular Biology, 5 3 , 15 9, 197 

o) jci:9±ie^'>a:y tr • ^ycGsc4 5 4 s«c 

£rJ£fiiE&U *o^A:7^-^— 5 0 ra g £^tri3 
(K 2 HP0 4 7g, KH 2 P0 4 2 g, (NH 
4 ) 2 S0 4 lg, MgS0 4 • 7H 2 00. lg, 

^2 0g&^i6 g «s*i ucmte] \cm 
usue^v^y tx • 3ycGsc4 5 5 8t*£^Ki£ 

[004 9] :^i±(0^^tj!fcia») ttfrJS* 
U *g3*?fc<£ O^?^ KDNAWttJU Sf/7^-: 

/8^TSi-<*:<h Z*>. -?y*% KpHSG3 9 9^^ 
2. 2k bODNABrttKfiDa.. ££4. 2kbtf>|$A 
DNAitftf**S8tf>t>tWto ^7^U^pHSG39 
9-da pYt*«lfc. 

[0050] (D) 2Z1 1*jL 1 ^f&ft Koyt- 

_tg2 (C) *C»fc:/7;*£ KpHSG3 9 9-d a p 
YK££*i6DNA#A0rK-&, &£fcffl#*rtflC/hg 
WL-tttM^ KpUCl 1 9 (£fgigj;»)ifi 

BS) ^ fc*> y >S7t Knyt- K-r 
6®e^^t?D N ABrtf-£Tf2<0 *> ») -y-^ ^ u 

[005 I ] ±e (C) igt*1#fcy7^^ KpHSG3 
9 9-d a p Y5r$HIS^Kp n IjoiC/Xh o I 

misttb<Dt. ^7^^ Kpuc 1 1 9&mm&mKp 

n K Sal I -C^I»rL/ct>tD$:^L, 5 0 mM b \> 

(pH7. 6). lOmM^f^W H 
/K ImM ATP. 1 OmM MgCl 2 &t^T4D 
NAy^l un i t0^5)^L 
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[0 0 5 2] '&htltc7y*% WBM&m\*\ mit** 
i/ty&fe (Journal ofMolccular 
Biology, 5 3, 1 5 9, 1 9 7 0) K^Offfiie 
^>o: yt7-3!)CGSC4 55 8tt&I$fnEttU 
ryfyJJ >5 0mg££t?&#i£Jfc (K 2 HP0 4 7 
g, KH 2 P0 4 2 g. (NH 4 ) 2 S0 4 1 g. MgS 
0 4 -7H 2 O0. lg, ^3^2 0gM^l 

10 0 5 3] r:<o«ift±<oi i Sf*«:««fe^i 
U i&*«J:9^7^^ KDNAtrftUU &77*Z 



mi^xm^frtzz. yyx^ Kpuc 1 1 9og£ 

3. 2kb(^)DNAi/il:M. ftSttl. 6kb(0# 

6 k b^DNA^^jm^^gasw: 

*>o*: a ^ODNAK^MMMDKjfiUkBtrHlIc 

[00 54] *fc±8B-C#fc:/?* S KtrftttHHWa 

TEfll 2 
[0 0 5 5] 
1&2] 
pUCH9-dapY 



BamHI 1 
S p h I 2 
Hind 111 2 

[0056] t&nMmmmztvmk^vhtizyy 

[0 0 5 7] ISlJbfcJc «9 $ / tf> V Vf&yt 

Kr*afi-T-«r*tr***#»l- 6k b 
<ODNA^ (K p n I -X h o I 8rtf) &f§*r 

[0058] ggjfe032 

*<&*S«M©fcSiSlfcH 1 © (D) «r»€>Hfc^T 

fttrft 3 aWKil. 6 k b ODN ABfrtflco^T* ^r<0J|£ 
Sffi^JSrT'?*^ KpUCl 1 8. pUCl 1 9 

ms> *m^*i?T**isx (did 

eoxy chain termination^) 
(Sahger, F. et a 1. , Proc. Na 
t. Acad. Sc j. US A74, 5 4 6 3, 1 9 7 

7) o @ 2 \C7F vftimm^ixvtfe 

[00 5 9] *<n&m&My<D*- -f > 9—^-0^7 

^-ria^j«r^*r 6 320 o^r ^ / ^ - K+a 9 6 

0 *>Jfi£tt i: 9 * *LT V ^ r * W b fc. 
[00 6 0] 3SI6W3 

= 9 *«*0^T«»L££fc:/7 * 5 K-<* *>- p c 
RY3 0<Offr£ 
(A) -fy^X KpBV5 0 3<Og8& 
T/?*^ KpBY5 0 3te, ^PlT/<^x l J £A - 
ft^]F012144 (FERM BP-251 
5) ^6»«*H^^fii^l 0*#jr*\>>*>?9* 
S K"C*> 0 % »BB^ 1-95 7 85 #^H»cE«© J: 7 

[00 6 1 ] 4^fiMtfftAttMft (^2g, (NH 4 ) 2 
S0 4 7 g. K 2 HP0 4 0. 5 g, KH 2 P0 4 0. 



WmiKoKZZ (kb) 

4. 8 

3. 4. 1. 4 

4. 1 % 0. 7 

S g> MgS0 4 0. 5g, FeS0 4 • 7 H 2 06m 
g, MnS0 4 • 4-6H 2 06mg, B##jc*;*2. 
5 g , #-y^ysfr5g, my200Mg, 

^200yg x ^^2 0git;«l 1) 1 

i k % /nr/^r y ?a • x?*?-*—* 1 fo 1 2 1 
tiftmft* iomg/mi aMtcy */7--A&at*a 

C2 5mMhy^ (t Kn*£^77f) TS/>* 
10mM<OEDTA > 5 0raM^3-7) 2 0m 

*y-SDS« CO. 2N NaOH. 1 % (W/V) 
SDS) 4 0mlTODU IH^fciEftiLTfflaiCT 

* (5MB»*y*A««6 0ml, R»l 1. 5m 
l,S®*2 8. 5m 1 3 0m J *«flDU 

[0 0 6 2] «aMfc±4«rii^«fc»u 4trcio# 

kk 15. oooxg©»-w>im, ±s#$r& 
&b*lc*U afflTT5»Kk 15, 000 x g 

15, ooox g <osa-t»»cd»«t. tttR&@i& 
[oo6 3j et*£»Eft««* tew [mj*i 

OmM. EDTA 1 mM ; HC I iZX pH8. 0 
S) 2mllC*»Lfc. »»*lC«b*^^A»» [5 
f&»fiOTEgWl$l 0 0ml JClgfk-feV^i. 1 7 0 g 
Sr^^^fc^) lSmltlOmg/mU^A 
KIMElm I §r*0x_X, CA^rl. 3 9 2 g/ 
m 1 ^^^yt 0 1 2t:-e4 2»#B0, i 1 

6, 000Xg©iS^^ofc o 
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10 0 6 4] TV* ^ KpBY5 0 3tt#*»B»«Cj: 
KpBY5 0 3?r^I^t ft^-C- 

* S Kp B Y 5 0 3 fc«tri»MMc 3MB&IH- h V 9 A 

AUK A 3 0 mMlZttfti Lfcft , 2 ®R=c-f y - 
-2 0tl«|gLt :to^i5 T 
OOOXg(D^>L>5>8tiCd>^TDNA^«:|^$^, 

* S KpBY5 0 3£5 0/i g*#/c„ 

[0 0 6 5J (B) 7^* * K^^-pCRY30© 

j/m ~~ 

^5KpHSG298 0. 5 H ^] 

ISftStS all (5units) ^37tld$fTO 

-tir, KDNA^i:»j»tt ±E (A) JS 

TiS&L*::/7* SKpBY503<O2 M g KtfJRIH* 
Xhol (lunit) ^3 7tt30^«^ 
^7*S KDNA^»«Lfc 8 

[0 0 6 6] KDNA4MMfe*tt£u 

OmMhy^ijftpH?. 6, lOmM MgC 
l 2 > lOmM^ft^K K;K 1 mM AT PR 
XfT 4 D N A y jS—M I un i t fcfcft J: 5 IC*J«5>« 

3i*>*y fc7 ■ =iy JM1 0 9^>fr> h-fcvP (£ig 
SSI) irMHlLt 

[006 7]«»30,ig/ml (ftlHM) 
<DU+^4*s>^ 100/ig/ml (AteS&JOIP 

K) lOOn/ml (ftftftft) OX-gal (5- 

x ^ 5 ^ NaCl 5gRim®*l I, P H7. 
2) -C3 7lCfc:T2 4*H**U LT»Ml 

(T. Maniatis, E. F. Fritsch, 
J. Sambrook, "Molecular clo 
n i ng w (1 98 2) p9 0-9 1^«) IC£*)#»Jfj 

[0 0 6 8] *4>|ftj& ^7^U'pHSG2 98^S 
a I imL\Zzr?*% KpBY5 0 3fc*<D#)4. Ok 
b<DWiKl>iftA£tlft79*$ KpHSG2 98-o r 
i ##6;Kfc. &£l5&05&&J!lir\ j|fjfe ( A ) ^T- 
nbtitz^yx * Kp B Y 5 0 3DN A$r$yf5g^K p 
n IRVE c o R 1 »CT&JSLT^f>ft6fa2. lkb 
C0DNA»rK-^±l2^7*^ KpHSG298-or i 



[006 9] mmm4 

■?y*% KpCRY30-da p YOffr£&tf:n y 

mm\<0 (C) l%T-&bti1t77X* KpHSG3 9 
9-dapY5/x g£&!)GR#3&Kp n I XXlfXh o I 
^ 5u n i t sjfllr\ 3 lB$MfcJZ£#&ML 
fct^, EcoRl!)>*- (£®&J:9mji£) l,i 
1£&#U 5 0mMh»X®m® (pH7. 6) , l 
OmMyf^l/^h-/K 1 mM ATP. 1 OmM 
MgC 1 2 ioXTfT 4 DNA y # — £ 1 unit^ 

[0 0 7 0] r(ODNA«:«|«HI»Ec oR I 3un 
i ts^3 7t-eiB$f«^»lfc^^ 
^^3(D (B) mv&<t>fl1t7yx* KpCRY3 0 
1 H g £$J!RS*&E c o R ! lunit SrfflV*, 3 
7tT*m«^^«Ut^mL, 5 OmM 
HMiSI«(pH7. 6), lOmMm^WF 
-/K ImM ATP. 1 OmM MgCI 2 jo<fct/T 
4DAN!l^fluni tO*rt5»«:WlPL 

*£££i*rt: 0 :t07*7^^ MrJBur, 89B;frlfcfc«^ 
Hufe^>*y tr-=»ycGSC4 sssmm^ 

HP0 4 7g. KH 2 P0 4 2g, (NH 4 ) 2 SO, 1 
g> MgS0 4 • 7H 2 00. 1 g 4 ^a-^2 0g 
&tf&^ 1 6 g frjK«* 1 1 |c&t* Lfc Q 

[007 1 ] Z<D1Z&±<04i1?ftZ%mz£ 
U ^Mi^7^^KDNA$:ttfflU ^7*^ 

ffl^ti-«fct:6, ^7^^KpCRY30^U 
8. 6kb^DNA^IC^D^. *££l. 6kb(7)}$ 

*s kdna^ %.%.'*/i'Xfe&H\,*x^})*mitom^ 

[00 72] ^Hr/^jy^A'77^MJ-23 
3 (FERM BP- 1 4 9 7) 7*7^^ KpBYS 0 

2&£#£ loomi <ommAmmvM&mmv)M*v 

*S*U ^yJJyG^ia-^ h/m i lefts* 

£<blC2f$f^&#3lU S^fflTiCiOSI 
^$r^, Sl(*:$r2 0m 1 (2 7 2mM 

Sucrose, 7 mM KH 2 P0 4 % 1 mM M 
gCl 2 ;pH7. 4) ICT^Lfc. $^>IC®(*^ 
««LT*aO, 5njl©^fl««|:B»u 0. 
75ml<Oftiiat, IHi2-C^Hfc7'7^^KDNA® 
^5 0/i 1 ££jg^U 7K^{CT2 0^»©L^ >' 
-^'^t- (/W*7Ktai) $rffl^T. 2 50 0^ 
^h, 2 5mFDICRJ|U ^Vk*^JtlD«*^20 
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#ffi$©Lfc e £ft£r 3 m I <OlltJlEAi&ifelC|£ L 3 Ot 
ICT 1 mmWik. 15 M /ml 

^r^tP^ie A*^lfiJC*lliL 3 0^^2-3 0 

MM3 (A) WcSB«o*j£^rfflv^T^7^^ K£t§ 

%3% 7=7*% Kp 

EcoRI 2 

BamHI 2 

Kp n 1 1 

Xh o 1 1 

[0074J ±m®mtmiz±v®»^iibtiz>-y7* 

^K^pCRY30-dapY^Lt :^7^ 
[0 0 7 5 J fc*5, KpCRY30-dapY 
J 2 3 3 — d a p Yli, jK»*o < tf rfj^ 1 T 9 1#3 

1 OBtfr :®X«g#5fn 285 9^ (FERM P 
-1 2 8 5 9) £ LT#K3*VO*S. 

[00 7 6] ggjgg35 

^ HpCRY30-da pY^tt 
ifiTdVA&mi OOml^SOOml t£^77^^l: 
Ml, 12 OtTl 5#R««te«Ui:fc*>fc % ^ft 

J 2 3 3-d a pYfcflMU 3 OWcX 2 4 B*WS» 
&*£fTofc», PJ«ClLT88»LfcA*Jftl 00m 1 
^500ml^77^3lC»ttU I20ttl5 
»ra«SLfc<><DiC, 1 m I mitV 5 0 c e I 1 s Z>m 
?K*SiBlU Hi:< SOriCT 2 4 «mss 
*S&£?7ofc. Lr««U 

*^>T'>^«rl 5 ji g/m 1 ©tt-g-raSiAlLfcA 
#^l/IR^(OAmift*/a^>rBWL)i:Wg»Jftle-- 

[0077] *^w^^asaw*jj:v»«fcto 

[007 8] 3lJft«6 

(%mo. 4%, ^ry^^i. 4%, kh 

2 P0 4 O. 0 5%. K 2 HP0 4 O. 0 5%. MgS 
0 4 • 7H 2 OO. 05%. CaCI 2 -2H 2 02 p 
pm, F e S0 4 •7H 2 02ppra, MnS0 4 - 4 
~6H 2 02ppnu ZnS0 4 •7H 2 02ppm 4 
NaCI Zppn, W>2 O O m g/ 1 , f 7 5 

y«Hci toon/i> ^f^/s^o. 1%, m 

&3L*X0. 1%) 1 O Ora 1 £5 0 Om 1 §5^77 



[0 0 7 3] 
[X3] 

CRY3Q-d a p Y 



fl»»»frg>;fc3S (kb) 
8. 7 N 1. 6 
7. 2, 3. 1 
1 0. 3 
1 0. 3 

* KB (MpH7. 0) IfcftT-UfA 

il ?A • 77/U ( Brevibacterium 
f I a v urn ) MJ233— dapY (FERM P- 
1 2 8 59f) «rtt»U mmtfytZ?;U=i-x$:S g/ 

l ©»«(c^6i:5^J!mx. % 3Ot:jcr2 0Pfl«a^ 

[0 0 7 9] (^=i-^5%, 
7^!)A2. 3%, KH 2 P0 4 0. 0 5%, K 2 
HP0 4 0. 05%, MgS0 4 • 7H 2 OO. 05 
%, F e S0 4 •7H 2 O20ppm, MnS0 4 - 4 
-6H 2 O20ppm, OOng/l, 
^•HCl 100iig/I. #if^/B*0. 3%, 

0. 3%) Ol 0 0 0ml £2 1 £ii$[1R& 
MCttfc*. #m (1 2 0^. 2 0^) fft % MIBffi^ 
»O2 0ml frjSAlLr, gHEttl 000 r pra, ii 
lilvvm, iBffi3 3t:, pH7. 6 2 4 Kjrfifl# 

[0080] J&**7fft. t&£4& 500ml frb&foft 
*Kr**ft. HIK«MKr2ftn»Lfctlfl:»Kie 
i£ ( (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5 g 
/\ ; KH 2 P0 4 0. 5 g/l ;MgS0 4 • 7H 2 

00. 5g/l ;FeS0 4 ' 7H 2 O20ppm;M 
nS0 4 •4-6H 2 O20ppm;f7* 1 
00/ig/l ; pH7. 6) 4)1 0 0 Om I tc&®&, 

&&mwtz 2 i *a«a»«fctti&* % ^n-* 9 g 

£8^)0 Lr, ®*cgfc3 0 Orpm, ifi&ftO. 1 v v 
nu iW3 3t, P H7. 6«cr2 4«fBBRJ6«r«To 

[008 1] £j£:*T3L (4 0 0 0 r pnu 

1. Og/lt?*>< e<P££*l7£<0t&£&5 0 0 
m 1 B^B^^SifeMi (H* ffi) (OXyMZ 
itTL-!l^««t, *«fe«. 0. 5N7^ 

260mg(OL-y^mfc. 
[0 0 8 2] Jt&flUtLT. l§I«<0*fNcr, ^ 

UtT^^-r y ?A • 7?s<J± (Brevibactcr 
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i urn f 1 a v urn) MJ-23 3 (FERM BP 



- I 4 9 7) £*&£U m&<n&mzx&fc£'&it'&± 

10 0 8 31 

im?m] mm^ i 

£990*3 : 963 
&<D& : -*«t 

ATG ACC AAC ATC CGC CTA GCT ATC CTG 
Met Thr Asn He Arg Val Ala lie Val 

1 5 
AGC GTC GAA AAG CTT ATT GCC AAG CAG 
Ser Val Glu Lys Leu lie Ala Lys Gin 
20 25 
ATC TTC TCG CGC CGG GCC ACC CTC GAC 
lie Phe Ser Arg Arg Ala Thr Leu Asp 

35 40 
GTC GCC GAC GTG GAC AAG CAC GCC GAC 
Val Ala Asp Val Asp Lys His Ala Asp 

50 55 
TGC ATG GGC TCC GCC ACC GAC ATC CCT 
Cys Met Gly Ser Ala Thr Asp lie Pro 

65 70 
CAG TTC GCC TGC ACC GTA GAC ACC TAC 
Gin Phe Ala Cys Thr Val Asp Thr Tyr 
85 

CGC CAC CGC CAG GTC ATG AAC GAA GCC 
Arg His Arg Gin Val Met Asn Glu Ala 
100 105 
GCA CTG GTC TCT ACC GGC TGG GAT CCA 
Ala Leu Val Ser Thr Gly Trp Asp Pro 

115 120 
GTC TAC GCA GCG GCA GTC TTA GCC GAG 
Val Tyr Ala Ala Ala Val Leu Ala Glu 

130 135 
GGC CCA GCT TTG TCA CAG GCC CAC TCC 
Gly Pro Gly Leu Ser Gin Gly His Ser 
145 150 
GGC GTT CAA AAG GCA GTC CAG TAC ACC 
Gly Val Gin Lys Ala Val Gin Tyr Thr 
165 

GAA AAG GCC CGC CGC GGC GAA GCC GGC 
Glu Lys Ala Arg Arg Gly Glu Ala Gly 
180 185 
CAC AAG CGC CAA TGC TTC GTG GTT GCC 
His Lys Arg Gin Cys Phe Val Val Ala 

195 200 
ATC GAA AAC GAC ATC CGC ACC ATG CCT 



&&\<OW& : Genomic DNA 

f*£ : MJ233 

$3Mft£T&i"fe^§- : peptide 
: 1-963 



7 7/<A 



GGC TAC 
Gly Tyr 

10 
CCC GAC 
Pro Asp 

ACA AAG 
Thr Lys 

GAC GTG 
Asp Val 

GAG CAG 
Glu Gin 
75 

GAC AAC 
Asp Asn 
90 
GCC ACC 
Ala Thr 

GGA ATG 
Gly Met 

CAC CAG 
His Gin 

GAT GCT 
Asp Ala 
155 
CTC CCA 
Leu Pro 
170 

GAC CTT 
Asp Leu 



GGA AAC CTG 
Gly Asn Leu 

ATG GAC CTT 
Met Asp Leu 
30 

ACG CCA GTC 
Thr Pro Val 
45 

GAC GTG CTG 
Asp Val Leu 
60 

GCA CCA AAG 
Ala Pro Lys 

CAC CGC GAC 
His Arg Asp 

GCA GCC GGC 
Ala Ala Gly 

no 

TTC TCC ATC 
Phe Ser He 

125 
CAG CAC ACC 
Gin His Thr 
140 

TTG CGA CGC 
Leu Arg Arg 

TCC GAA GAC 
Ser Glu Asp 



GGA CGC 
Gly Arg 
15 

GTA GGA 
Val Gly 



TTC CTG 
Phe Leu 

TTC GCG 
Phe Ala 
80 

ATC CCA 
lie Pro 
95 
AAC GTT 
Asn Val 



48 



96 



TTT GAT 144 

Phe Asp 



192 



240 



288 



336 



AAC CGC 384 
Asn Arg 

TTC TGG 432 
Phe Trp 

ATC CCT 480 
lie Pro 
160 

GCC CTG 528 
Ala Leu 
175 

CAA ACC 576 
Gin Thr 



ACC GGA AAG 
Thr Gly Lys 
190 

GAC GCG GCC GAT CAC GAG CGC 624 
Asp Ala Ala Asp His Glu Arg 
205 

GAT TAC TTC GTT GGC TAC GAA 672 
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He Glu Asn Asp He Arg Thr Met 

210 215 
GTC GAA GTC AAC TTC ATC GAC GAA 
Val Glu Val Asn Phe lie Asp Glu 
225 230 
GGC ATG CCA CAC GGT GGC CAC GTG 
Gly Met Pro His Gly Gly His Val 
245 

TTC AAC CAC ACC GTG GAA TAC ATC 
Phe Asn His Thr Val Glu Tyr lie 
260 

TTC ACC GCT TCC GCG CAG ATC GCT 
Phe Thr Ala Ser Ala Gin He Ala 
275 280 
AAC CAG CAG GGC CAA AGC GGA GCT 
Lys Gin Gin Gly Gin Ser Gly Ala 

290 295 
TAC CTG CTC TCC CCA GAG AAC TTG 
Tyr Leu Leu Ser Pro Glu Asn Leu 
305 310 
TAA 

«r=»"-K-t-sa«g-7-€r*tf*#$^ttl. 6kb<ODN 



Pro Asp Tyr Phe Val Gly Tyr Glu 
220 

GCA ACC TTC GAC GCC GAG CAC ACC 720 
Ala Thr Phe Asp Ala Glu His Thr 
235 240 
ATT ACC ACC GGC CAC ACC GGT GGC 768 
He Thr Thr Gly Asp Thr Gly Gly 

250 255 
CTC AAG CTG GAC CGA AAC CCA GAT 816 
Leu Lys Leu Asp Arg Asn Pro Asp 
265 270 
TTC GGT CGC GCA GCT CAC CGC ATG 864 
Phe Gly Arg Ala Ala His Arg Met 
285 

TTC ACC GTC CTC GAA GTT GCT CCA 912 
Phe Thr Val Leu Glu Val Ala Pro 
300 

GAC GAT CTG ATC GCA CGC GAC GTC 960 
Asp Asp Leu He Ala Arg Asp Val 
315 320 

963 

[®2J *££?3>Jfrl . 6kb^9lDNA^l 
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